Elizabeth, and by Izaak Walton in the time of the Commonwealth.
The Isis after its jupetion with the Thame was called by the Romans "Thamesis," and upon an old map of which I have a copy, it is spelt as a hyphened word. The Isis is so named upon all maps published down to thirty years ago and later, and is still so called by the people of Oxford and Oxfordshire. Of late, however, an edict has come forth from those who are supposed to know, and founded upon some words in a Saxon charter, that the name Thames applies to the entire length of the river, and that the river Thaine is a tributary.
Source.-The Thames has a great many springs which claim that honour. Those who attended the meeting of the British Medical Association at Cheltenham, in 1901, will remember being taken to a place in the parish of Charlton Kings called the " Seven Springs," over which is the inscription:
"Hic Tuus 0 Tamesine Pater Septemgeminus Fons."
Length and Fall.-From the Seven Springs to the North Sea the Thames runs a course of about 250 miles. The head of the river is 600 ft. above its mouth, so that its fall is about 1 in 2,000-i.e., 21 in.
to a mile.
The width of the river at Oxford is about 100 yds., at' London Bridge 260 yds., at Gravesend 800 yds., and at the Nore 5 miles. The area of the Thames basin is 6,160 square miles, equal to about one-seventh of the whole of England.
The amount of water in the river may be imagined when it is remembered that 100,000,000 gal. pass Lechlade and 380,000,000 gal. pass Teddington in one day.
As to the age of the river, Professor Huxley [14] estimates that the chalk basin alone has taken 7,200 years to form, and that the entire history of the river is a matter of hundreds of thousands of years. "There is clear evidence," he savs, "that the Thames Valley was the haunt of savages armed with flint weapons, and that elephants, rhinoceroses, bears and hyenas roamed through its forests."
Tributaries.-The Thames has about thirty tributaries excluding those which, like the Fleet and the Tyburn, have been covered over and converted into drains. The tributaries on the right or southern bank are the Swill, the Cole, the Ock, the Pang, the Kennet, the Loddon, the Chert, the Wey, the Mole, the Beverley, the Wandle, the Ravensbourne and the Darent. The tributaries of the left or northern side are the Churn, the Gloucestershire Colne, the Leach, the Windrush,1 the Cherwell, the Thame, the Wye, the Middlesex Colne, the Brent, the Lea, the Roding, the Bourne and the Ingreburn. The streams of the right bank take origin from three ranges of hills from west to east-namely, the Wiltshire Downs, the Surrey Hills and the North Downs. Those on the left bank also form three ranges-the Cotswold Hills, the Chiltern Hills and the Laindon Hills. Besides the surface streams, the volume of water is considerably increased by certain springs in the bed of the river. In addition to the actual rivers, certain dry water-courses are found in both the right and the left watersheds. These represent rivers which formerly drained into the Thames but have been cut off by the rising crest of the watersheds and now drain into other rivers. To this process the term " decapitation" has been applied by geologists.
One river I have not had an opportunity of mentioning before, and should like to refer to now, has a point of medical and historic interest. This is the Lea, which separates Middlesex from Essex. At the time of the Great Plague (1665-66), not only was the City of London infected, but also the roads leading to it, and the plague-stricken inhabitants were threatened with starvation. The good people of Ware, in Hertfordshire, however, using the Lea as a highway, were able to send food to the distressed citizens. In recognition of this benevolent act, all craft trading from Ware are allowed to the present day to enter the Port of London duty and toll free. Sa?titation.-All rivers are, of course, liable to abuse. Before the establishment, in 1855, of the Metropolitan Board of Works, the Thames was used as a common cloaca. Its condition then is, perhaps, best described in the report to Parliament in 1836 of Lord Euston's Committee. The Metropolitan Board of Works, however, by constructing arterial drainage, with outfalls far down the river, and the various water companies, by taking their inlet far up the river, have made the Thames water fairly pure.
Geology (see diagram, p. 3B).-The structure of the Thames basin is interesting geologically and important medically. Details of its geology will be found in the works of Huxley [14] , Jordan [15] , Phillips [18] , Prestwich [19] , Whitaker [21] and Woodward [22] . It must suffice here to give a skeleton sketch of the subject and to indicate its points of medical interest. Every river must, of course, be held up by a " basin"
The water of the Windrush contains some ingredient which is said to produce the peculiar whiteness of the blankets manufactured at Witney, a town wbich stands upon its course.
A-2a of some kind, otherwise its water would percolate and disappear. The Thames is held up by two basins which fit one into the other like two table basins of different sizes. The upper of these basins is of clay, the lower of chalk. Between the two is a deposit of what are called " Lower London Tertiaries." Upon the clay basin is a layer of gravel, and above this is a layer of alluvial soil. The lower basin, of chalk, rests upon solid rock.
Average depth
Alluvium ,/Oft. With regard to these different deposits, the uppermost, or alluvium, is simply material which has been washed down from the watershed, and naturally varies in different places. In the west it is of a chalky nature; in the east it is a rich loam. The thickness of the alluvial soil is from a few inches to about 10 ft.
The gravel which underlies the alluvium is what is known as " valley gravel," but is structurally the same as other gravels. Medicinally it is of interest as containing an oxide of iron and a little arsenic. The depth of this gravel varies from about 5 ft. to about 50 ft. It is into this gravel that the wells were sunk which were so graphically described by our late President, Dr. Septimus Sunderland, in his inaugural address, an address which, happily for those who did not hear it, has now been reprinted in book form [20] . In some places the gravel is replaced by br-ick earth, a soil, says Huxley, very suitable for. the growth of vegetables and, as doctors know, very productive of rheumatism.
Beneath the gravel lies the clay. This contains fossils, and is really a marine mud. The depth of the clay in the London district is about 400 ft. It gets thinner towards the mouth of the river, and is absent between Windsor and Maidenhead. Otherwise it underlies the Thames everywhere, but bears different names. In London we call it " London clay," in Oxfordshire it is known as " Oxford clay," while up the little River Thame it is called " Kimmeridge clay." To a scientific geologist there is apparently a difference between these different kinds of clay, but to an amateur very little, and, from a sanitary point of view, none.
The ridges of the Thames clay basin form what are called the northern and southern heights of London, and are sometimes 400 ft. above sea-level, so that the highest and consequently the healthiest parts of London are upon clay. The soil lying next or near the watercourse is always either gravel or alluvium. These matters I indicated in a paper I had the honour of reading before the Balneological Society [5] . The paper excited a good deal of criticism, as it presented This couplet is written in satire, and infers that it is better to live in the Gravel Pits region of Notting Hill than in the bracing air of Essex, whereas the experience of any tuberculous patient will teach us the contrary.
The clay is capped in some places by Bagshot sand left by a primeval flood. There is a small patch of this sand at Hampstead. Formerly this sand was carried down to London and spread upon the floors, but it was found that it was washed into the river, which it tended to silt up, to the extent, it is said, of 2 ft. in fifty years, and the practice was stopped by Act of Parliament in 1760.'
Below the clay, as already stated, is a layer of Lower London
Tertiaries. This is a layer 80 ft. thick. Its composition varies. It usually consists of Readinig and Woolwich beds, but towards the estuary of the Thames there is also an addition of Thanet sand. It is into the Lower London Tertiaries that an artesian well must be sunk to collect the water that has gravitated down from the Chiltern Hills on the north Notes and Q2ueiies, January 15, 1916. and the North Downs on the south, and lies upon the chalk. An artesian well, therefore, to pass through the clay must be at least 400 ft. deep, and is said to cost £1 a foot to make. The chalk, the lowest of the Thames basins, is about 800 ft. thick in the London area, but less thick elsew-here. It rises to the Chiltern and Cotswold Hills in the north and to the Wiltshire and North Downs in the south. Its structure varies. In the Chiltern Hills it is laminated, but in the Cotswolds it resembles masses of fish roe, and so is called " oolite."
The width of the Thames Valley varies considerably from the narrow gorge of Streatley and Goring, which is less than half a mile, to the wide expanse of 40 miles between Dorking and Dunstable. The river was formerly much wider than it is now and extended to the chalky crests of its watersheds. At a period still more remote, the Thames was a tributary of the Rhine.
As the centre of the earth's gravity has shifted, so the Thames has been drawn nearer the North Pole at one time and repelled from it at another. Hence in some of its deposits are found the remains of Arctic animals, and in others the vestiges of tropical plants. The presence of peat in some places is evidence of submerged forests. Pepys, the diarist, states that among the things "which did surprise him " was that workmen in digging a dock at Blackwall came upon a tree standing upright with nuts upon it.'
Oscillation of the Thames Valley is still going on. In 1660 the magnet in London pointed due north and south. Then there was a gradual declination to the west, which reached an extent of 25' in 1818. Since 1818 the needle has been gradually returning to its usual position.
The amount of rainfall varies. As might be expected, it is greatest in the western part owing to the close proximity of the hills, and lowest in the eastern part, where the surface is flat. The amount of rainfall at various places in the Thames Valley is shown in the accompanying diagrams (see p. 39).
Tides.-Below Teddington-that is, for a distance of 77 miles-the water is tidal. The water flows and ebbs twice in the twenty-four hours, about five hours being spent in the flow and about seven in the ebb. Vagaries in the tides, however, are on record. In 1638, for instance, the river flooded twice in three hours, three times' in four hours on March 22, 1682, and again twice in three hours on I" Diary," September 22, 1665. 
Diagrams showing Thames Valley rainfall.
November 24, 1777. The tides vary twice monthly, and are known as " spring-" and "neap-" tides--the former, in which the water is highest, occur at the new or full moon, the latter, in which the water is lowest, occur during the moon's second and fourth quarters; the spring-tides being due to the attractive forces of the sun and mlloon acting in a straight line, the neap-tides when these forces act at right angles.
Floods, Frosts and Fogs.-The Thames, like other rivers, has often been guilty of eccentricity in these matters. It has often overflowed its banks, especially during a spring-tide with a heavy rainfall. The earliest recorded flood was in 1235, when lawyers and litigants had to be taken from Westminster Hall in boats. Other historical floods have occurred in 1736, 1748, 1762 and 1791. Since the formation of embankments, however, the river, although it occasionally rises to a great height, does not overflow its banks so far as London is concerned. In the western part of the river, however, disastrous flooding occurs.
In the eastern part of the river the water is kept fromu the Essex marshes by a sea wall, stated by Sir Walter Besant [2] to have been put up by the Romans. Frosts were formerly more comnmon than in recent times. In 1063 the Thames.was frozen over for fourteen weeks. In 1434 it was frozen from London to Gravesend. In 1684 the ice on the river was 11 in. thick, a fair was held on the river, and forty coaches plied daily up and down its course. In the winter of 1716 an ox was roasted on the river. The last severe frost of this kind occurred in 1814. Fogs, although they arise from the surface of the river, are often denser on the hills around; the reason is that on ascending the hills they are kept down by a layer of dense cold air. Fogs, however, are now comparatively rare.
Flora and Fauna.-There is not much to record with regard to the flora except that at certain parts the temperature of the Thames Valley is so mild that subtropical plants can be grown. The river banks produce the usual poisonous plants, foxglove and others, so carelessly eaten by children and so carefully avoided by cattle. Upon the banks of the Thame, woad (Isatis tinctoria), says Mr. Cornish inu his interesting book [8] , flourishes to an extent sufficient to stain a whole British tribe. Watercress flourishes in the streams which come down from the chalk.
Of the birds, the most interesting scenically are the beautiful swans, black or white, which add so much to the beauty of the river. They are all alien birds, and are carefully protected by the Crown. Seagulls, as is well known, find their way up the river at times through stress of weather. They fly over the bridges, never through them, and settle themselves upon the fresh-water reservoirs at Barnes. Edible fish, especially trout, is found in great quantity in the upper part of the river and its tributaries. The shrimp is interesting as indicating, by the colour of the shell, the condition of the water. At the mouth of the river this colour is pink, at Gravesend it is brown and sometimes black. Before the pollution of the water, salmon flourished in great abundance near London, and the fishermen were wont to offer it as a tithe upon the high altar at Westminster. Since the repurification of the river many fish have reappeared, and whitebait has had the temerity to appear off Greenwich. Recently a porpoise made its appearance in the river, but, says Mr. Cornish, like a true London porpoise it halted opposite a public-house and was arrested.
HEALTH.
It is, I think, generally admitted that those who live in valleys are at some disadvantage as regards health. The reason of this may be difficult to trace. We are all of us conscious that throughout life we are under the influence of two forces, the " vis vitee," which urges us to energy and the " vis inertiae," which leads us to inaction. We feel the former force more before and the latter force more after middle age. The former agserts itself when we are upon a bracing hill, the latter when we are in a relaxing valley. Metabolism of our tissues is greater upon a hill than in a valley, consequently our power of resistance is increased and our opsonie index raised. In this way, it may be that dwellers in valleys appear to be more prone to illness than those who live upon hills. The Thames Valley, in common with all other river valleys, appears to exemplify this, and in the following brief accounts I will mention certain maladies which appear to be so influenced.
Adenoid growcths and enlarged tonsils in certain parts of the Valley are above the average rate.
Ague.-In the last paper I had the honour of reading before this Section [7] I stated there was a malady formerly prevalent known as " London ague," and that Oliver Cromwell, Charles II, William III and Queen Anne had suffered from it. The disease, however, with the introduction of arterial drainage and the closing in of many small streams which formerly traversed London, has disappeared. More recently ague was common on the Essex marshes, and when, in 1877, I was House Physician at the London Hospital we admitted several cases of it. Dr. Thresh, the Medical Officer for Essex, however, informs me that through the better drainage of these marshes the disease has almost disappeared.
Anwmia, independent of organic disease, as might be expected, is common in some of the more closed-in parts of the Thames Vallev.
Cancer.-The incidence of cancer is a difficult subject. We are all acquainted with the views and statistics of Alderson [1] , Clenmow [3] , Haviland [12] and Hirsch [13] . Two medical officers in the western part of the Valley and two in the eastern part report not only supernormal frequency of the disease, but also a tendency to its increase. Some of my correspondents attribute the high mortality from cancer to the great longevity prevalent in their respective districts, but I must confess I was not aware that cancer was a malady especially frequent in old age. In a paper upon the Chiltern Hills which I read before this Section some years ago [6] , I stated I had found cancer very frequent in the Chiltern valleys, and that it seemed to be of a tribal or family charactei. I would venture to suggest that this may be the case in certain parts of the Thames Valley. The question of the so-called " cancer houses," often not disinfected, may also be considered.
Eniteric Fever.-Dr. Thresh, in his medical report for Essex, states that typhoid fever used to be most prevalent in South Essex, bordering the Thames, but it was proved to be due to people eating shellfish collected on the foreshore. When this was known the typhoid-rate dropped until it is little, if any, higher than elsewhere in that county. On the other hand, Dr. Pugh, Medical Officer for the independent borough of Southend-on-Sea, complains that he still has this difficulty to contend with, and that people eat largely of the cockles, mussels and other mollusca which are found at Leigh and around Canvey Island. Fibrositis, so well described by Dr. Jones Llewellyn, is prevalent in both the upper and the lower parts of the ThamesValley; supposed, in the upper part, to be on account of the frequent inundations, and in the lower part to be on account of exposure to the keen winds of the North Sea.
Goitre, as might be expected, is prevalent in the valleys of both the Chiltern and the Cotswold Hills.
Tuberculosis.-Perhaps one of the most instructive papers upon the vetiology of phthisis was that contributed to the Br-itish Medical Journal a few years ago by our President, Dr. Gordon, upon the influence of rain-bearing winds in developing phthisis. His paper [11] , I think, only referred to Devonshire, but his observations apply equally to the upper part of the Thames Valley, which is traversed by the same rain-bearing winds.
All my correspondents in the upper part of the Valley report a prevalence of phthisis apart from the question of infection, seeming to show that the prevalence is due to local and not to personal causes.
Towards the Thames Estuary, however, the disease becomes rarer, due no doubt to the purer air breathed by the inhabitants: air that has been purified by its contact with the ice around the North Pole and charged with the salt it has picked up in passing over thousands of acres of ocean. In this connexion it is interesting to note that the Essex marshes, " saltings " as they are called, produce excellent beef and mutton, which may be compared with the superior mutton which the French describe as "pre sale." Violentt deaths are above the average in all parts of the Thames Valley, the reason being, no doubt, as pointed out by Dr. Middleton Martin [16] , the presence of the river as conducive to death by drowning, accidental, homicidal, or suicidal.
THERAPEUSIS.
In a district the climate of which varies so greatly as does that of the Thames Valley in its long range of 250 miles, it is obvious that cases which are suitable for one part of it are unsuitable for another.
For the anamic or tuberculous, residence near the mouth of the river is preferable, or failing residence, frequent trips down to the estuary. But for the overworked student or brain-fagged man of business a stay at one of the quiet villages up-stream or frequent trips upon the upper river steamers will be found to provide a very effective scenic and atmospheric " bromide."
